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MILLING PRODUCTION SECTION 


The Influence of Milling Moisture on Flour Yield, 
Flour Ash and Milling Behavior of Wheat 


By E. F. SEEBORG and M. A. BARMORE 





EDITOR'S NOTE: This article is a 
contribution from the Western Wheat 
Quality Laboratory, Division of Ce- 
real Crops and Diseases, Bureau of 
Plant Industry, Soils and Agricultural 
Engineering, Agricultural Research 
Administration, USDA., and the De- 
partment of Agricultural Chemistry, 
Washington Agricultural Experiment 
Station, State College of Washington, 
Pullman, Wash. Mr. Seeborg is a 
junior chemist of the staff of the 
Washington Agricultural Experiment 
Station and Dr. Barmore is senior 
chemist of the Division of Cereal 
Crops and Diseases, Bureau of Plant 
Industry, Soil and Agricultural Engi- 
neering. The article is an adaptation 
of the text of an address presented 
by Mr. Seeborg at the 56th annual 
technical conference of the Associa- 
tion of Operative Millers, held in Buf- 
falo, May 21-24, 1952. The article is 
presented in this journal with the 
permission of the Association of Op- 
erative Millers. 





IFFERENCES in bran and en 
Ll) dosperm characteristics of 

wheat are now generally re« 
ognized by millers. As part of the 
program of evaluating the milling 
quality of new wheat varieties at the 
Western Wheat Quality Laboratory 
Pullman, Wash., it has found 
to analyze these differences 


been 
desirable 
critically 

Materials and Methods 
Brevor and Rex 
varieties, were selected for the 
The test weight 


Elmar three soft 
wheat 
studies ash content 
and protein content of these 


are shown in Table 1 


wheats 


Table 1—Test Weight, Ash and Protein 
Content of the Three Wheat Varieties 
Used in This Study 


Buhler or ) mill with 


ro-milling hment devel 


obtained fron 


that milli 


be predicted from these 100-gram 
millings 

The three-break 
Buhler mill have corrugations of 16 
20 and 24 to the inch 
and the grinding rolls are geared tc 
differential with the fast 
roll running at 565 r.p.m 

The three 


on tne 


sections on the 
respectively 
a 2-to-l 
sections are all 


reduction 


same set of rolls, roll spacing 
made on the end 


pair of rolls so the 


adjustment being 


of each second 
section is always intermediate in spac- 
ing to the first and third 

and differential on the 
roll is the as on the 


surfaces were of 


sections 
speed 
iction same 
reak rolls and the 
a dull finish 
Adjustment of roll 


pressures Was 


such es to give a maximum reduc- 
tion of middlings on the first reduc 
tion without producing flakes. The 
middlings of all varieties are 
reduced time did 
unreduced middlings appear in the 
horts 

Ir cl stocks, 38W 
scalps were used on the first and sec- 
yd breaks, with a 54W on the third 
breal: and on all of the three reduc 
For bolting the flour 
12XX silk was used on all break and 
reduction stocks 


three 


easily and at no 


issifying the 


tion streams 
These scalp and silk 


sizes were found to produce results 


agreeing closely with those obtained 


on the larger mill 
Subsamples of each of the three 
varieties used in this test were tem- 
pered to five diffe it moisture levels 
ranging from 9.2% to 16.8%. Break 
bran, and flour yield 
were determined for all millings on 


release shorts 


an “as is’ moisture basis. The shorts 
further fractionated to sepa- 
rate the germ and fine bran, yielding 
a third fraction which, we believe, 
represents largely irreducible endo- 
sperm residue. It is in this fraction 
we find the major differences influ 
encing the flour yields and bolting 
characteristics of the soft white varie 
found in the Pacific Northwest 
This is the fuzzy “white shorts,” o 
“feed midds," millers in that 
are so familiar with 


were 


ties 
region 


Results of the Tests 
Break Release—The decline in the 
production of flour middlings as the 
moisture level of the feed is increased 
is shown in Figure 2. It will be seen 
that there is little or no variation in 
the amount of flour middlings pro- 


Percentage Beet Recess 


Fig. 2—The influence of milling 
moisture on break release for three 
Pacific Northwest soft white wheat 
varieties. 


duced by 
from 9% to 15% 
falls off slightly 


graph, show 


Rex on the moisture ranges 
After that the curve 
Elmar, in the same 


steady but slight de- 


Fig. 1—Detail view of Buhler laboratory mill with the micro-milling attach- 
ment developed at the Washington State College Industrial Research Institute. 


cline as the milling moisture is in- 
creased. Brevor shows the greatest 
decline, with a sharp drop for the 
15% and 17% moisture levels. Elmar 
produced more middlings stock at 
17% moisture than did Rex or Brevor 
at 9%. 

These wide differences in break re- 
leases are due to fundamental varie- 
tial characteristics. They are found in 
wheats, which to all other appear- 
ances and grades are the same. These 
characteristics will be considered 
more fully later in this paper 

Bran Yield—It is well known that 
the yield of bran is increased mark- 
edly when water is added to dry 
wheat prior to milling. This is desir- 
able up to a certain point, since it 
helps separate the bran coat from 
the endosperm and aids in the pro- 
duction of a well-dressed flour. Dif- 
ferences in the structure of the bran 
layer exist among varieties, however, 
which also influence the yield of bran 
and the effect of increasing moisture 
content upon it. 

Studies of the relative thickness of 
the bran and aleurone layers of Pa- 
cific Northwest wheat varieties have 
been conducted at the Northern Re- 
gional Research Laboratory and those 
studies by R. A. Larkin, M. M. Mac- 
Masters, M. J. Wolf and C. E. Rist 
indicate that while bran thickness in 
soft white wheats was not correlated 
with milling characteristics of the 
endosperm, there were significant dif- 
ferences, both in the structure of the 
bran layers, and in thicknesses. 

Rex wheat does not have a thick 
bran coat, but it has a significantly 
different bran and aleurone layer 
structure which may partly explain 
its brittleness and poor cleanup. 

The influence of moisture content 





Prema ned mance a 

Fig. 3—The influence of milling 
moisture upon the bran weight for 
three Pacific Northwest soft white 
wheat varieties. 


of bran yield is shown on Figure 3 
on each of the three varieties studied 


(Continued on page 14a) 
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A Baking Technologist Thinks Aloud 


By George Garnatz 


Director, Kroger Food Foundation 


UPPLYLNG our nation with its 
S daily bread is basically impor- 
tant and brings into play a chain 
s which emphasizes the inter- 
Bread 
efforts of the 
end product 
of an integrated system beginning 
with a bounteous Providence which 
provided the cereal grain, wheat. 
This grain, endowed with proteins of 
a unique character make it possible 
for man to enjoy bread in the light- 
risen, well symmetried, velvety-tex- 
tured and nutty-flavored form it is 
found today 
Next comes the 


who sees to it 


of event 
dependence of modern society 
result of the 
but is the 


is not the 


DaKker alone 


of wheat 
varieties 


breeder 
that the 


ae ees 


Figure 


available for production are well 
fitted, again from a number of view- 
points. It must yield well for the 
farmer. It must be resistant 
and should stand well in the field. 
Good milling characteristics must be 
into it and finally, it must lend 
making bread of highest 
juality under modern methods of 
mechanized mass production and in 
aller retail shop as well 
Since it requires about 15 years 
to develop a new variety of wheat, 
the wheat breeder must carry on his 
with foresight. Within that 
space of time, practices in milling 
und baking, currently in vogue, could 
well a and become obsolete. 
lhe wheats may be called upon, after 
hearin been milled into flour, to per- 
form over a wide range of conditions. 
Consequently, in his program, the 
breeder must be careful not 
to commit himself too definitely into 
and must refrain from re- 
range in wheat char- 
would seem that flex- 
in the di- 


disease 


bred 


itself to 


the sma 


work 


wheat 


future 
the 
acteristics. It 
ibility and adaptability lie 
rection of a reasonable number of 
wheat varieties, basically sound 
wronomically, satisfactorily millable 
gauged by present methods and with 
an eye to the future and function- 
ally so versatile that miller and bak- 
er have available to them the device 
of blending in order to tailor a flour 
to a specific job 


stricting 


Farmer Not Independent 
constitutes 
system His is 


The farmer - producer 
the next link in the 


the responsibility for the exercise of 
such skillful husbandry as will in- 
sure quality crops, in adequate 
amount at a cost consistent with 
sound, modern practice. He needs to 
keep in mind, however, that he is not 
in business by himself. His customer 
is not the grain elevator operator 
or the miller, but the ultimate con- 
sumer of bread. 

Consequently, the cultivation of 
any variety of wheat simply because 
it yields well and without regard for 
its adaptability for making good 
bread could militate against wheat 
competing successfully with the other 
elements in the increasingly varied 

















development time. 


American dietary for a significant 
portion of that dietary. 

The miller-converter takes up the 
baton as the wheat comes to him 
Through the combined efforts of the 
grain buyer, the cereal chemist and 
the operative miller he engages to pro- 
duce flour compounded of the endo- 
sperm material from the wheat, the 
know-how of the grain buyer, the 
technical knowledge of the chemist, 
and the skill of the operative miller 

In listing these three basic ele- 
ments in the miller’s operation, I 
did not list them in any order of im- 
portance. This can’t be done, for 
again, we are faced with the integra- 
tion of three lines of specialization 
to a common end. I did place the 
cereal chemist in the middle deliber- 
ately, because I am convinced his 
services can be used most advantage- 
ously as guides in the procurement 
of a good supply of raw material 
and in providing information by 
means of which the operative miller 
can supervise and control his opera- 
tion. In his own right the cereai 
chemist applies his specialized know!l- 
edge for building into the finished 
flour the required properties of ab- 
sorption, mixing requirement, ma- 
turity, alpha amylase activity and 
basic performance. Since he is in a 
logical position to do so, his should 
be the responsibility for quality 
control. 


Baker’s Responsibility Great 


The baker finally steps into the 
picture. He performs the second stage 


= ae i ashe sas 


of conversion whereby flour is trans- 
formed into well piled, golden crust- 
ed, even textured, tasty bread, full 
of ready energy and supplemented 
in nutritiousness by combining with 
flour significant proportions of fat- 
free milk solids, fat, sugar and the 
elements of enrichment, thiamine, 
niacin, riboflavin and iron. His respon- 
sibility is considerable for in great 
measure the degree of success he 
experiences in making his product 
determines to what extent bread is 
consumed and to what extent the 
four-way partnership of breeder, 
farmer, miller and baker prospers 

It is fitting, and at the same time, 
indicative of the operative miller's 
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i—Farinogram, with tangential lines drawn in, to demonstrate method employed to determine Farinograph 


alertness to leave no stone unturned 
in fitting himself to perform his func- 
tion intelligently, that opportunity be 
given upon this occasion to review 
the needs and practices of the baker; 
at least insofar as they apply to the 
operators of large volume, highly 
geared, mechanized shops. They rep- 
resent an important sector of the 
baking industry and deal primarily 
in the production of white pan bread 

This commodity, which accounts 
for approximately 85% of the bread 
made, is produced almost universally 
by the sponge and dough process in 
the large wholesale bakeries. This is 


probably the case because this proc- 
ess appears to embody a consider- 
able degree of tolerance and lends 
itself well to high-speed, mechanized 


production practices, 


Sponge Dough Method Needs Study 

Curiously, the sponge and dough 
process has not been subjected to 
much organized, scientific study so 
that much comment advanced on this 
subject must be scruti ‘ed to de- 
termine whether it be based on opin- 
ion or fact. 

One hears much discussion over 
the relative merits of cool versus 
warm sponges. Mention per cent 
sponge or sponge time and an argu- 
ment will ensue. No one fully under- 
stands just what takes place in the 
sponge stage of making bread. Evi- 
dently something basically effective 
does, Nevertheless, insofar as I have 
been able to observe through such 
studies in which I have collaborated, 
variables of practice applied to the 
sponge are not sensitively reflected 
in the finished loaf. Whether to set 
the sponge at 76° F. or 80° F. can 
be left largely to the baker's option. 
The important thing seems to be that 
whatever temperature he adopt be 
attained conscientiously and consist- 
ently. 

Likewise, per cent sponge is a mat- 
ter for selection having in mind 
trough capacity and other factors re- 
lated to production efficiency, Its 
proper adjustment is not a critical 
factor except again, having made 
one’s choice, it should be practiced 
consistently. Neither is sponge time 
a critical factor so long as it ex- 
ceeds three hours. The use of a soft 
or a stiff sponge, in my opinion, is 
a matter of arbitrary choice. Even 
the amount of yeast to be used has 
settled down to a rather general 
practice of 2% with only nominal 
deviations above or below this level 

It may be concluded then, that 
the sponge is a stage in the bread 
making process, which, while it trig- 
gers what transpires later on, in 
itself does not require close adjust- 
ment but must be handled meticulous- 
ly and consistently in the interest 
of attaining uniform results 


Dough Stage Is Critical 
In the dough stage, however, things 
begin to happen which call for closer 
adjustment and control, The precise 
adjustment of absorption is impor- 
tant. It provides the foundation for 





Underground 


Grain Storage 


By J. A. SHELLENBERGER 
and F.C. FENTON 


Kansas Agricultural 


NDERGROUND grain storage 
[ | wes prevalent in ancient times 

in the arid climates of the Mid- 
die East and Southern Mediterran- 
ean regions. More recently the dis- 
ruption of shipping due to World War 
II resulted in large quantities of grain 
accumulating in Argentina where 
shortages of reenforcing steel for con- 


Experiment Station 


crete prevented expansion of the con- 
ventional type storage facilities, and 
this led to the construction and opera- 
tion of underground silos. This was 
the first large scale attempt to uti- 
lize underground storage in regions 
of plentiful rainfall and where the 
ground water level is relatively high 


‘Continued on page ia) 
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ficiency. When enzymic supplementa- tensibility and pliability of the doug) also used. It is convenient for mill 
tion was first introduced it was rec for top bread quality control purposes but some prejudice 
ognized that proper treatment pro- The measurement of ‘malting exists against its general use becaus« 
vided baking tolerance and adequate provides another means for gauging it does not correlate too well with 
sponge fermentation. Later came an the uniformity of flour. No one factor baking respons 
appreciation of the fact that bene involved in evaluating flour, by itse] More recently the Amylograph has 
ficial physical dough conditioning re is adequate to obtain uniform re come into use as a measure of alpha 
sulted from diastatic activity and sponse of the flour in the shop. The amylase activity. It is felt that by 
later still that alpha amylase activity more factors that can be measured this means some index of alpha amy 
contributed to the dough’s response and controlled, the better chance lase activity in the early stages of 
in the early stages of baking. With there is of producing or procuring baking is obtained. The existence of 
- the introduction of the fungal amy a uniform flour that will yield a uni three methods of measurement con 
—" lases (available for use by the baker formly good finished product tributes to confusion so that it is be 
en We but not by the miller) our idea of The test for gassing power is more ing urged that one test be adopted 
. malting” is boiling down to the ac- generally used for measuring this in the interest of better understand 
tion of alpha amylase on the wheat factor. It correlates well with bak ing on this important flour factor 
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moisture content of the flour when from seven different mills in compari Table &—Agreement Between Seven Mill 
Laboratories and a Bakery Laboratory 


the mill laboratory tested it son with the corresponding results in Measurement of Flour Absorption 


Table 1—Agreement Between Mill and Bak reported by the bakery laboratory 
ery Laberateries in Measurement Where 


availab) - - rages fx uM ‘ ' 
of Plear Absorption ALAaNie the averages rr 


two periods of time for a given mil! 
- have been included. It should be 
pointed out that in every instance 
the bakery laboratory is the same 
one. The individual averages agree 
within about one half percentage 
point, except in one instance, while 
the over-all average is in quite close 
agreement - = re 


Now, what application can be made A 61.9 62.2 
Average ‘ of such results? The results may or upon the formula used, the baker's 
In the second table have been tabu- may not be capable of direct applica choice of the level of dough consist- 


lated the average absorption results tion to bakeshop practice, depending ency with which he desires to work 
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. ans Secween Laboraterts No longer need millers guess about grain infestation! With the 


GE Grain Inspection Unit, you can determine the exact amount 
and growth status of internal infestation. And you can do it fast 
The prota . economically . . . without highly skilled personnel. 
obtained on 10 X-ray shows implantation, larvae, pupa and mature insects 
ven type of ready to emerge. There's no elaborate set-up required. Just plug 
mill. In the completely self-contained unit into any convenient outlet . . . 
sted the — spread up to a 200-gram sample on the tray ...and push a button. 
put Simple, pre-set controls regulate all exposure factors. Developing 
of resultant x-ray film is routine. 


neans can different labora- 
ain results whict ’ 


they 


s ob- 
ind the 
aa cam You can get —— information on this new x-ray method 
thin less Of grain inspection from your GE x-ray representative. For de- 
ind in Scriptive literature, write to X-Ray Department, General Electric 
limits. Company, Milwaukee 1, Wisconsin, Rm. AT.-7. 


Radiograph of an infested wheat 


G E N E R A L B E LE CT R | Cc sample, section enlarged three times. 
~~ 
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and othe peculiar 
the shop There 
though, that for a ‘ + pur Absorption an Objective 


poses, a relationship estat Measure 

ished between Farinograph absory . , absort nm Pe ' b ete . ‘ more familiar the latter 
tion and shop practice which wi . tive mea ' ’ ’ means Farit n its applicati 
to DASS il “oe é . — - ' the mixins . For t Bt let us look 


permit the bakery laboratory i 


on to the baker an absorption tf irinograms 
for a given car of four th ire treated to ob- 
used in the shop wi velopment time 
further adjustment h guidance all. it w 
contributes significantly to the pro comes up t 


duction of uniformly wood bread a 


a level of absorption consistent with 


marply and then 

drops off. It 

lativ Farinograpt 
levelopment time which has been de- 
termined as follows. Along the upper 


' 


maximum ad yield provided of 
courm that the baker has under 





the curve, a tangent has been 
the slope of which follows 
of that portion of the curve 
immediately approaching the 
lilar tangent is drawn to 
portion of the curve 
intersection of the two 

then projected down to 

ale of the chart giving 
quired for reaching this 

i double check the bottom 


dg ft curve is similarly treated 
| th sets of tangents inter 

sect on the same time line but when 

they do not, the average of the two 


me ilues, thus obtained, is report 
ed as Farinograph development time 


The second curve has been simi- 


irly treated. It illustrates how one 
proceeds with an instance where the 
peak is not readily apparent since 
t has been reached very gradually 


ind the break-down is not so sharp 


This second curve represents a flour 


with a relatively longer mixing re 
ment than the first one 


It has been found that when dif 
| ferent laboratories proceed in the 
same way to determine this factor 
substantially good agreement results 
In Table 3 


able 3 are some data, quite cur 

rent, reflecting the degree of agree- 

ment existing between two labora 

tories based on results from ten cars 

of the same type of flour. In six 

out of the 10 instances the two labo- 

ratories agree exactly. In only one 

case are they as much as one min- 

ite apart while in three they vary 

by one half minute. On the average 

hi | k they vary by 18 seconds and the bak 

t e C osest approac ry laboratory happens to run to- 
\ 1 a higher result consistently 

° eife t ere differences exist 

to Automatic Milling! Table 3 Agreement Obtained by Mill and 
Bakery Laboratories in Measurement 


of Mixing Time 


M 


4inSeT Roller Mills give you 


} i+ 
j ) 


AIRSE} hours can be : roduch ore prohtabl v ompares results obtained 


laboratories with the 


¢ ‘) !, t, : i ‘SA / = L ~~ ' , arritatic: tend san bakery laboratory and, wher 
al : ' \ possible, two values for a given 

have been included. These are 
age values for a number of cars 
cked over a four-week period from 
on the same general type 

l which incidentally, was 
i from hard winter wheat. Ex 
for » these average re- 
within one half minute 
averages differ by only 


1S IS encouraging agree- 

echani modification of the 

i“ u < consistency and a degree 
n ility enabling the attain- 

ment uniformly good bread is be- 


ng stressed in many quarters. As 


was said earlier, it has come to be 


SERVING THE FOOD INDUSTRY FOR 104 YEARS susan op ten tance poeta 
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@ Let the Sterwin Technically-Trained Representative 
in your area show you how these products can save 
money in your mill, or write direct to: 


Sterwin Chemiale... |) 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 18, N. Y. 
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job of making good bread. The opir 

ion is held generally, that mixing ud ’ v mit the app t lishing |} it blend r ! enera may have beer 
requirement as measured by the Far . ‘ he ¢ “ . that produce as flour in n t t ry adi ficatior 
sti ‘ ’ inne ete ! m incations 


inograph is a significant index. For 2 \ } s requirements ; al 
| no s0iiy im V ? \ more specia 
re hin 


the baker, it permits specifying ot é , the n n t ASSUl 


i j “ cet th Y 
jectively to the miller the limits with , divan very that the flou rd with ind 


in which flour will inte — ™ . . ; prescribed mixing 
eration . vet . 


Hy measuring the mixing 


ment of each lot of flour 


Farinograph before using and, havir em oh f cover r ily with ) ‘ waking that vou 


established a relationship between re cory ond | wh I produced be better 
sulta thus obtained on many ) oft nau . ' ) olur t } ized shops t ) \ 1 mill chem 
flour and the correspondingly be / i I for differ o produce flour well attuned to 
dough mixing time found in the sho , . ad tail inte i ‘ ‘ on ils since dif t r's needs. It is in this manner 
Table 4—-Agreement Hetweon Seven Mill . I ve differ that y will be able to discharge 
laboratories and «a Hakery Laberatury , 
in Meneure of Mixing Time MaL ity ’ . ! ret p oO na r operator, the r-wat partnership wherein 
Mts ase rity ii quil t | r, an iker of hearth gre ? farr 

I lifferent. Nev- nd th <er combine their efforts 


that in addi- ( Kl make baked prod 


operation. The your sha f responsibility in tl 


ner, the miller 


practices ap rood the consumer 
flour for this ncourag use more and 


vaaking industry 








Bank of Paraguay by Luis A. Gat 
The results obtained proved that grain toni (4). Most of the underground 


44 stored in underground bins at a safe silos constructed in Paraguay were 
“a Y noisture content could be held with 160-ton (5,878 bu.) capacity. The ex 
oO serious deterioration when the cavations were made principally by 


construction was impervious to the use of bulldozers (see Figure 1) 


44 “¢ eedy”’ I exchange of moist » from the which reduced the amount of labor 
P round equired and hastened construction 
i nforn j to guide appreciably 


The main construction material for 

the silos was native brick which was 

ABOUT THI AUTHORS Dr n turn given a cement plaster coat 
Shellenberge ead of the depart- ng as illustrated in Figure 2, and the 


HOW'S YOUR SUPPLY ment of lilling industry, Kansas cement covered with moisture-im 


State College hattan, is a fre- pervious paint. The storage pits were 
OF Lacers and Hooks? quent contributor to this journal. Mr covered with tar paper roofs sup 
Fenton is head of the department of ported by wooden frames. The silos 
Order a New Supply Today agricultural engineering at the Kan- when filled were covered at the sur- 
sas Agricultural Experiment Station face with water proof paper, cement 
“The WILLIAMS WAY” ind is an authority on farm grain ed with ater Hypa at the edges 
storage. This article is contribution ind borders to provide as nearly as 
No. 208 from the department of mill- possible a hermetic sealing. In this 


} 


ng industry and No. 77 from the de manner grain was preserved for long 




















partment of agricultural engineering periods of time with low investment 


T ITEMS ix STOCK Kansas Agricultural Experiment Sta for storage structures. The Institute 
MOS 7 I \ Aff I i 
Ready To Ship e Day tion of Inter-American Affairs has rend- 


ered a valuable service to Paraguay 

Also, HART-CARTER by providing the technical aid re- 

: : : ; them. the Food Supply Division of quired to put this project into opera- 
Belt Dressing and Cement GRAIN CLEANING the Institute of inten American Af- tion. The program was financed joint 


Lacers and Hooks EQUIPMENT fairs, in its cooperative efforts to as ly by the U.S. and Paraguayan gov 
Tyler Wire Cloth sist underdeveloped countries, helped ernments 
Bindo Edging for Silk and Wire Sifter Cloths recently the grain preservation situa- When the underground soils were 
tion in Paraguay by adopting under- carefully and correctly constructed 
Nylon and Canton Flanne! Sifter Stockings round storage systems based some grains at moisture levels below 13% 
Graton & Knight Research Leather Belting what on the Argentine experience but have been stored without deteriora- 
designed to suit Paraguayan condi- tion for years. In Paraguay grain 
tions principally corn, usually has been 
Solid Woven Cotton Belting rhe results of this project were con dried artificially and fumigated before 
tained in the Annual Report to the being placed in silos. Evidence in- 
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Conveying and Transmission Equipment 
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Figure 3. Cross section of a suggested design for an underground storage bin 


1911 Baltumore Ave Kansas Crry 6. Mrssouri 
for western Kansas 














Figure 1. Excavation for an under. 
ground grain storage silo in Paraguay. 
The tractor operated bulldozer can 
dig this trench under contract for as 


low as 15¢ per cu. yd. 


but slight 

ige during 

of the of the under- 
rams else- 
seems desirable to call to 
ntion of the American farmer 
Production & Marketing Ad- 
t that 
of storage 
ain modifications, under- 
have 
might 
This is es- 


SUCCESS 


iin storage pri 


the possible use 
made 


of this type 


storage pits such as 


satisfactory elsewhere 
in this country 
ie in the areas where pres- 
e facilities are lacking and, 
ars of high production, suf- 
road cars for transporting 

il elevators cannot be 
ound storage of wheat was 
Fort Hays Branch Experi- 
on in Kansas as early as 


bu. bin was built of con- 
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crete plastered on the earth in a 
manner similar to the construction of 
an ordinary farm water cistern. No 
moisture-impervious barrier was built 
into the wall and, since the soil was 
wet in the location, wheat placed in 
the bin in July had molded through- 
out the entire mass by the first of 
November of the same yea! 
Again 10 years later at the 
station (5) one thousand 
good quality wheat were 
an underground concrete 
on earth type of bin covered with 
a reinforced concrete slab over 
which two feet of soil was placed. The 
grain, except for sampling left 
undisturbed for five years. Mold began 


same 
bushels of 
stored in 
plastered 


roof 


was 


to form 
first 


near the walls during the 
and the damaged area in- 
creased in thickness each succeeding 
year, until at the time the wheat was 
removed from the bin approximately 
15 inches of grain near the walls and 
bottom had molded. It was estimated 
that 30% of the total wheat volume 
had molded. The soil surrounding the 
bin at the start of the experiment 
was considered dry from an agron 
omic standpoint, since the soil mois- 
ture was only 14%. This moisture 
content, although inadequate for 
plant growth, creates a_ relative 
humidity of 100% in the air spaces 
between the particles that will 
penetration through 


yea 


soil 


cause moisture 


lla 


walls to dampen and spoil grain, From 
these studies it was 
that wheat could be 
underground only 
moisture 


demonstrated 
stored 
when an effective 
was provided be 
tween the grain and the ground 

More recent valuable experience in 
the construction of effective vapor 
barriers has solved that phase of the 
problem and the time should be op 
portune with a large crop coming on 
for the farmers of the Great Plains 
area to adopt this type of storage 

It would appear that since the 
building underground grain 
is definitely that 
of above ground storage such methods 
should be utilized than 


safely 


barrier 


cost of 
storage less than for 


more they 





“Best pest control 
we've ever had!” 


BRANCH OFFICES: Brewster, Fla 


3505 W. Kimball Ave., Chicago 18, til 
P. 0. Box 608, Winchester, Va. 

















AERO* LIQUID HCN, 


FUMIGANT 


Mill ope rators everyw he re know from ¢ xp rence 


about the dependability 
HCN 


Liguiw 


and effectiveness of 


When properly applied by an 


Industrial Fumigation Engineer, the highly toxic 
fumes given off by Liguw HCN reach into the 


hiding places ot pests destroying insects, insect 


eggs and rodents 
Moreover, I Igt iw HCN has no deleterious effect 
on grain and flour stocks and, after proper aera- 


tion, leaves no taste or odor 


It does not affect the 


baking qualities of flour. 


We shall be glad to furnish the name of an 


Industrial Fumigation Engineer serving your lo- 


cality if vou do not already know of one 
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for Effective Pest Control 
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insect evgs in stored grain, 
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criptive literature 
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Pigure 2. Portland cement plaster be 
ing applied to the 
grain storage silo 
have an effective 
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MAKE YOUR 
PANCAKE FLOUR SELF-RISING 
WITH SLOW-ACTING 
¥.90* PHOSPHATE! 


“Controlled Leavening Action’’ 
crystal of V-90 phosphate is 
a slowly soluble coating which 


V-90 Guwwes 
Each 


} 


covered 


You 
tiny 
with 
resists ing into solution, thus delaying the 
leavening action until the batter is thoroughly 
mixed! This unique, controlled leavening ac- 
tion of V-90 reserves fully 85% of the leaven- 
for use when it is needed most. In con- 
trast, when ordinary phosphate is used, only 
40% of the leavening gas is available after the 
batter is prepared! 


ing gas 


The exclusive V-90 leavening action pro- 
ceeds at a moderate, uniform rate, and releases 
thousands of tiny gas bubbles! The majority 
of these are entrapped, producing a light, 


+~at 


frothy batter. Thus, with V-90 there is more 
leavening gas available for immediate expan- 
sion the instant the batter hits the hot griddle. 
This permits complete leavening before any 
appreciable cooking takes place. 

Only V-90 offers the advantages of this 
delayed action! Because of this exclusive 
feature, your pancake flour will produce better 
tasting, lighter, better looking, more nutritious, 
and more easily digested pancakes. Outstand- 
ing performance is sure to influence consumers 
in your favor . . . is sure to help increase sales 
and build profitable repeat business for you! 





on the respirator 
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y ratio of grain and wheat in the 12 to 13% range is 
ied temperatures and placed in underground storage and 


humidities and on the effect of car- cooled down to ground temperatures 
bon-dioxide concentration on weevil as soon as conditions will permit the 
More information is needed however, grain can be stored without loss of 


on the temperat 


ure of grain during quality over long periods of time. The 


underground storage; the range of natural conditions of storage are 
temperature changes; moisture mi- more ideal than in the conventional 


gration, if any 


and the changes in above ground bins. The much lower 


the oxygen-carbon-dioxide ratio in cost of construction is also an im- 


the air space ar 
ing storage. All 
should be relatec 
the stored grair 


ound the grain dur- portant item. Underground storage 

of these variables can be constructed for as low as 15¢ 
i to the condition of per bushel for the first cost and much 
2» under commercial of this cost is represented by labor 


storage conditions which the owner can perform with 


The authors 


believe that if dry some additional saving. Above ground 





Let Zaste Appeal Sell More Pancake Flour for You! 


After all, isn’t the delicious taste of pancakes the 
real reason so many of them are eaten in American 


homes every day? Isn't it actually the palate that 
dictates the choice of foods served in your home? 

Of course. it is! That’s why we suggest you empha- 
size the down-right deliciousness of pancakes as the 


VICTOR CHEMICAL WORKS we ies secon tied. + chicage 4, tins 


No. 1 appeal for promoting pancake flour sales! In this 
land-of-plenty, where selection of foods is almost 
unlimited, people eat what they like! Why not take 
advantage of this fact. Appeal to the palate! Pro- 
mote deliciousness . . . promote good-tasting, light, 
wholesome pancakes for any meal . . . any time! 


l3a 


storage structures have cost from 
S¢ to $1.00 per bushel during the 
past year 

The following cost estimate (Table 
1) of a trench type storage pit similar 
to the one shown in Fig. 3 is for a 
capacity of 35,000 bushels, and totals 
$3,500.00 or 10¢ per bushel. It would 
be economical storage, even if it 
cost twice as much. For storages of 
smaller capacity, the cost per unit 
will be somewhat higher. The trench 
type of storage is economical for two 
reasons: one, the cost of excavation 
is low when performed with tractor 
and bulldozer; two, the construction 
of the wall and vapor barrier can be 
done with unskilled labor 

The construction of the vapor bar- 
rier in the wall is the most critical 
problem. An aluminum foil laid be- 
tween two layers of concrete would 
provide a very effective vapor stop 
Asphalt is readily available and cheap- 
er and can be applied without diffi 
culty. The plan illustrated in Figure 3 
includes: first, the application of a 
Portland cement plaster coat of one 
inch in thickness to the bare soil 
After this has set, hot asphalt or 
rapid curing road oil is applied to 
the concrete surface followed by a 
layer of black felt paper. A second 
heavy coat of asphalt and a second 
layer of black paper are then applied 
Paper should be lapped at the sides 
and ends and the strips run vertical 
ly up and down the walls, A final 
coat of asphalt is applied over the 
paper and allowed to dry 

Square mesh 6 in. by 6 in. reinfor« 
ing steel is attached to the retaining 
wall at the top and extended down the 
wall, across the floor and up the other 
side, adjoining strips being securely 
wired together. After the entire in 
terior wall surfaces are covered by 
steel mesh reinforcing, a two inch 
layer of rich concrete is plastered on 
by hand to thoroughly embed the 
steel in the concrete and make a 
strong wall. Two applications are re 
quired to put on a two inch thick 
layer 

If gunite operators are available 
the final layer of concrete might be 
applied by the air blast method which 
would give a much higher quality 
and harder surface than is possible 
by hand methods. However, quota- 
tions received for this work would 
seem to be too far out of line to be 
worth consideration 


Conclusions 

Experiences in Argentina and 
Paraguay have proven that grain can 
be stored safely for extended periods 
of time in underground structures 
The construction must be made to 
provide a moisture impervious barrier 
between the earth and the grain. For 
long storage periods the grain must 
be dried to a safe moisture level 
cooled to ground temperatures and 
fumigated when necessary 
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> moisture and increases 

ss with added water than Rex o 
wv. The brittle character of Rex 

is apparent when it is dry, but 


s overshadowed by its poor clea 
e 11% moisture in the wheat 
r bran has the poor cleanup 
cteristics of Rex but is not a 


nar bran is tough and releases 
hering endosperm readily is 
suspected from Figure 3 
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are entirely varietial in nature 
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he Pacif orth- variety has its own slope for the ture levels emphasizes the impor- or composition, or both. Endosperm 


an exceptionally an vield-ash-moisture relationships tance of treating each wheat to its cells of wheat, like those in seeds of 
flaky bran when milled Endosperm Shorts. The specific ef own optimum prior to milling. It has most plants 


ng used as a pare! in fect on the fuzzy shorts fraction of been found in previous studies that 


are storage cells. When 
cells are formed in the developing 
of improved hard wheat varying the wheat moisture is shown tempering mixtures of good and poor channel! they, like other plant cells 
Northwest. The suc- in Figure 6. Brevor and Rex produce milling wheat does not have the ce are composed of cell wall, nucleus, 
fer of this bran charac- similar results on this figure, which sired effect of improving the pet chromosome material, vacuoles and 
inrcease the flour yield is on a magnified scale in order to formance of the poor wheat in the cytoplasm —the fluid of all live cells 
y 3 Such a potential better illustrate the differences. Elmar blend This cytoplasm contains minerals, 
temptation than our Pacific demonstrates a tolerance to temper- proteins and fats (lipids) but is 

west wheat breeders and agron- ing moisture because of this fuzzy Discussion largely water 
nists n shorts fraction which we believe is We would now like to discuss a As the wheat kernel! develops, pro- 
Flour Yield and Ash—The influence influenced largely by cell wall ma- theory which we believe gives at tein and starch are deposited in the 
f added moisture on the flour yield terial, is not increased appreciably least a partial explanation of why endosperm, Starch is the chief con 
Figure 4. The bottom line ven at a milling moisture of ap- the differences do occur in milling stituent and continues to be depos- 
steep slope is Rex. Washing proximately 17%. Such wide aria behavior between wheats. Differences ited until the plant nears maturity 
this variety of wheat tions in the bolting characteristics of in milling behavior of endosperm par and the moisture content of the cell 
e flour yield very sharply cell wall material at different mois ticles must be due either to structure 
eld of Elmar, on the other 


t ) ’ 
Ss i resis 


is greatly reduced. As the water 





ly slightly decreased with 

moisture the yield 

yut the same as between 

Brevor is intermediate 

that indicates a low 
rance 





- hen 


Fig. 4—The influence of milling 
moisture on flour yield for three Pa- 
cifie Northwest soft white wheat va- 
rieties. 


r ash content for each of 
wheats milled at each of 
isture levels is shown in Fig- 
While the ash is the same 
mar and Rex at 9% moisture, 
significantly lower at higher 
res. At 17% moisture, Rex has 
8 ash and Elmar 36‘ 
h data correlate with flour 
data, but there appears to be a 
difference between flour yields 
might be expected from the ash 
vield of Elmar decreases about 
each .01% decrease in ash, 
Brevor yield decreases nearly 
1 similar ash decrease. This It takes this THREE-STAR line-up to rout the bugs out of your 
nts a 100% increase for Brevor mill—and keep them out! For a clean mill, you need ALL THREE 
a - I 1 it is y 
a ee ma et of Dow's proved pesticides—they work together! And you need 
of the yield for .01 ash—33% a reliable, skilled operator who knows which product to use— 
than that for Elmar and how and when to use it. Ask your fumigator about: 


1. DOW METHYL BROMIDE —the old standby for space fumigation in mill or warehouse 
for fumigating incoming materials in the box car. . . for fumigating small 
lots of questionable materials in your vault or under a tarpaulin. 


2. DOWFUME EB-15—for mil! machinery and spot fumigation to prevent insect build-up. 


3. DOW MILL SPRAY (containing Lindane)—the residual spray that helps prolong the effective- 


ness of your fumigation. 


nw en tenes Ask us about the source of this all-around service in your locality. 
Fig. 5—The influence of milling 
moisture upon the ash content of 
flours milled from three Pacific North- 
west soft white wheat varieties. 


of low ash patent flours 


ee tee ae THE DOW CHEMICAL COMPANY DOW 
many times ow to change 


a couple of points by simply Midland, Michigan 


the cut of the mill. Elim- New York + Boston + Philedeiphic + Atlante + Cleveland + Detroit + Chicago 


I the tricks of milling, these St. Louis + Houston + Sen Francisco + Los Angeles * Seattle CHEMICALS 
facts remain: (1) Flour from Dow Chemical of Caneda, Limited, Teronte, Canada 
some varieties nearly always yields INDISPENSABLE TO INDUSTRY 
, AND AGRICULTURE - 


1 lower ash at a given extraction than 
others. (2) Each variety has its own 
reducible minimum, and (3) Each 
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losperm is sig 
eral, proteins and and protein 
may go oni as far much as two 
which act as fillers and ali 


} i ig according to 
the water to go through Thus t} cell v as tudies n Morris. T. L 


eral, f and proteiu oncentra Alexander ‘ ) asco at the 
* < | vion. We believe ‘ } c ! ein ' Soft Wheat es t aboratoryv at 
may s partial pieture 


Wooster. OF is a radua! 
t r 


skes place during dessicatior crease ir f endospern 
maturing wheat Kern t i i ‘ ! | f f 


As a result of recent t 


e thickes 
Northern Regional Re ‘ “ th } t wheat ‘ bein } 3 


times 


tory under the direct 
Masters and 


meeting of the 


ness o ! Innest cell Wai 

discover f a relationship be 
tween thick wal and undesir 
Wf Cereal Chen ain important 

‘ell wa Fig. 6—The influe of milling 
moisture upon the production of endo- 
sperm shorts for three Pacific North- 


anew development 


ies to yield a troublesome amount 


more complete 





iri 


) izzy white shorts material due to 
the thickness or composition, or both 
ind the amount of this is influenced 
by tempering. The cell walls of some 

irieties which are difficult to har 
n the reduction system because 


e is fuzzy characteristic may be 

toughened during tempering 
en () ultiwalle ( 1 this toughened condition they 
e t resist grindin grade and dre SS 


unsatisfactorily, and are said to 

1 low tolerance to the amount 

mpering water added 

The amount of this fuzzy fraction 
depend on, first, the thickness 

the endosperm cell walls and, se« 
ondly, friability or brittleness of the 
cell walls. Research is now in prog 
ress in the Northern and Western 


fesearch Laboratories on 


Regional 
the composition of these cell walls 
Circumstantial evidence is not al 
ways a valid basis upon which to for 
mulate theories, but it is sometimes 
desirable to set up a theory, then 
prove or disprove it by appropriate 
research which may take years to 
complete 
Let us continue our theoretical con- 
siderations. Good milling wheats like 
white wheats, Elgin, Elmar and 
Hymar found in the Pacific North 
west have thin, brittle endosperm cell 
walls and a minimum of undesirable 
component in the cell walls. They 
also have a high tolerance to temper- 
ng and produce granular middlings 
‘ he particle size of their flours is 
—makes bag top ZeY dan! ng Yel ti -) a medium with a_ relatively narrow 
range and with a minimum of ex 
p 4 tremely fine products 
—speeds your bag closing operation! Ths wiehanen wh of Shien Gitte 
is the highest of the soft wheat 
types but they have the most favor 
> : : able yield-ash relationship. How 
SEND COUPON TODAY for full information! i above facts be fitted into 
TTITITITIIICIICIL ITT ‘etical considerations? We 


Bag tops can be prepared for closing easier 
ve cell wall and its associated 
erial is high in ash and in protein 
It is a cementing material holding 
not only groups of endosperm cells 


faster and neater because of the built-in lx 


Bacrax D 
220 Bast tod Street, New York 17, N.Y 
t 


crease in Bagpak PREFORM Multiwall 


Mense send ene fall tal ‘ ec oew Bagpak together as large flour particles, but 


Bags. Bag closing operations are speeded up PREFORM Mokieol Poser Ban 


also groups of starch cells comprising 
fractured endosperm cells 

As long as the cell wall fragment 
to the group of starch cells 
t will end its journey in the flour 
pin This type ol endosperm gives 


—and the finished package looks better! 
NAME 


idheres 


REDUCES BAG COSTS! 


In many cases, the Bagpak PREFORM 


ADDREss 


free starch cells, which are the por- 
ion of the wheat flour lowest in ash 


? 


ee eee re | 


crease permits bag le s to be reduced bo ee eeeeoeveseeeoeeussensouseneseesed and protein, and somewhat less break 
*Trade Mark flour but more break release. Desir- 
ible milling qualities associated with 
this type of endosperm are: high mill 
ng capacity, high flour yield, and a 
good tolerance to tempering water 
A different set of conditions is en- 


: countered when a heavier, tougher or 
Mlerndliondal more pliable endosperm cell wall con- 
| al CT] tains the starch granules. Varieties 
TZ, company vith such characteristics would have 
ower tolerance to tempering mois- 

BAGPAK DIVISIO-N ‘ 


ire possibly because the cell walls 
et tough and gummy. When they 





cells are 

less c¢ . material 

cell. TI type of sep- 

ves more fine granulation 

r of low action protein, less 
elease, and fuzzy or wooly 
n the reduction stock which 
osed largely of endosperm cell 
ments. The influence of add 
ire, through tempering wa- 
high atmospheric humidity in 
has an adverse effect upon 
yield and the milling ca- 


if us in the Pacific North- 
are concerned with the 
quality of the present and 
wheat varieties would like to 
following thoughts for your 
nsideration 
A wide difference in milling be- 
ior of present commercial and ex 
mental wheat varieties does exist 
Present methods of detecting de- 
e and undesirable characteris- 
equire too much grain or are 
too time-consuming to be applied to 
arge numbers of selections in _ the 
breeding programs 
A long range, nation-wide pro- 
is desirable to correlate the 
of the plant breeder, experi- 
1 miller, research scientist and 
mmercial miller in improving 
*r quality of present varie- 


stock pile f good milling 

variety seed in the breeding 

ram is a vital necessity to guard 

the constant threat of pres 

arieties by diseases. Varieties 

d as new sources of resistance are 

always of unknown quality 

zy of these potential sources 

disease resistance for milling and 

juality before they are need- 

replace an established variety 
irable 

staff members of the Western 

it Quality Laboratory are happy 

had this opportunity to dis- 

portion of our work dealings 

1g quality of new and pres- 

rown wheat varieties. We con- 

this technical conference of the 

ociation of Operative Millers to be 

best place in the world for these 

issions. The excellent cooperation 

nd assistance of the organization's 

esearch committee is fully appre 

ited 


Mill Dust Losses a 
Cause for Concern 
by Plant Management 


Examination of the history of dust 
ting in flour mills reveals an 


teresting cycle in the development 


nd f th 


pplication ol it type of equip 

The Perfectior or “Star 

tocking dust ¢ ector was the 

ite in collecting equipment irom 
1880's until the 1920's 

Several disastrous mill fires of un 

llable intensit curred in 

s equipped with these collectors 

many engineers and insurance 

npanies recommended the use of 

t collectors. This prejudice 

inst the use of stocking or filter 

lectors for inflammable dusts 

is held by some insurance com- 

it a number of factors are 

i management serious con- 

dust losses 

yne dust col- 


easing concern with 

ndustrial dusts by the communities 
the increased pressure on mill 
management for both external and 
mternal sanitation, all dust losses are 
being studied. In 1948, the Research 
Committee of the Association of Op- 
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erative Millers was directed by that for a mill with a capacity of 1,000 mated efficiencies and 


organization to investigate the eco- sacks daily 


nomics of dust control in the flour Dust sampling for 


17a 


those deter 
mined by a sampling method devel 
the purpose of oped by the AOM research commit 


mill determining collector efficiency Is tee has probably arisen because of 


The committee's first report, made well documented 
in May, 1949, called attention to the methods are just 


fact that the dust collectors in the in the milling 


but the known the very minute amount of dust re 
now being applied quired to give visible evidence of dust 
industry The in the clear air discharge of the col 


mill collected from five to nine pounds discrepancies between previously esti- lector 


of dust for each 100-lb. sack of flour 





produced. In that same report, the 


committee estimated typical dust | AL, KE, BAXTER ENGINEERING CO. 


losses from cyclone dust collectors at 


an average of 5% of the dust flowing Designers and Engineers for Mills, Elevators 


to the collectors. At that time it was 
estimated that such a loss would 
amount to more than $3,000 a year 





and Feed Mills 


9 ELECTRIC BUILDING BUFFALO 3, NEW YORK 








Painter of the Mona Lisa and 
the famous “Last Supper” he 
was the brightest light of the 
Renaissance. In addition to 
being the most eminent artist 
of his day, he was an archi- 
tect, anatomist and engineer 
of genius. 


Whatever he undertook, he 
mastered, and the list of his 
accomplishments and docu- 
mented thinking, as revealed 


by volumes of notes and 
sketches, is stupendous. 
Years ago SWISS SILK un- 
dertook to master the making 
of superior bolting cloth and 
our success is attested by 
thousands of millers who have 
made SWISS SILK Brands 
the standard by which all 
bolting cloths are judged. 


Wise millers cannot afford to 
use any bolting cloth but the 
very best. 


EXCELSIOR 


er uk 


SCHINDLE YDLER 
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New Developments 
Broaden Horizons 
in Wheat Breeding 


By L. P. Reltz 


HATCHER, Mida, Lae ind i 4 mear f effec 
Stewart spring “heats and impr é nt ir } 
Minter Quanah and Ponca or are not Ipposet 


winter wheats were rewarded as im theme 
Lmrnsi tole developments unti 1 few 


plant breeders took up speci 





L. P. Reitz 


ABOUT THE AUTHOR—Mr. Reitz is 
a senior agronomist in the Division of 
Cereal Crops and Diseases, Bureau of 
Plant Industry, Soils and Agricultura! 
Engineering, U.S. Department of Ag 
riculture. He makes his headquarters 
at the Nebraska Agricultural Experi 
ment Station and is coordinator of the 
BPI hard red winter wheat breeding 
program, including Texas, Oklahoma, 
Kansas, Nebraska and Colorado, prin 
cipal region of hard red winter wheat 
production. Formerly he was on the 
staff of the Kansas Agricultural Ex- 
periment Station and had much to do 
with the devolpment of the principal 
varieties of hard red winter wheat 
now in commercial production in the 
Southwest. 


the offspring following a cross is 
now rather fully reducible to a scheme 
pattern explainable by the laws 


cytogenetics 


A Plant Breeder's Flow Sheet 
ery plant is the result of the 
ion of units contributed equally by 
the two parents-—pollen from one 
lis by the other. A wheat plant 
th male and female because 
it is self-pollinated. Single-cros 
brid corn results from seeds borne 
imerous similar mother plants 
hat were pollinated by equally homo 
neous male plants but each with 
1 different inheritance. When the 
nits from the two parents bear the 
determiners of inheritance 1 
breeding progeny results. How 
when the units are unlike, as 
rossing two varieties of wheat 
H spring in later generations may 
om how traits of either parent in various 
ombinations or uN new combina 


OLD MILL (1745) at BAIGNOLET near CHARTRES, E.&L., France, ground flour 200 years ago. | nas xceed ak ae 


irents 


; ps plant breeding of the present centur 
Our modern mills produce flour of finest quality undreamed of in those days. , a 


: “ ‘ wn based on this knowledge 
With their up-to-date equipment they are using Comanche. Wichita, Rush- 


“SHUTTLE BRAND’ more, Ceres, and Marquis are a few 


SILK BOLTING CLOTH 5 Manufactured and Warranted | -LET DQTY DO I1- 


& \ SA yyRRANTED\ 4 by IF YOUR LAB I$ OVERLOADED 
GRIT GAUZE | TRIPETTE & RENAUD Fils ee ee 


Doty Technical Laboratories 
KANSAS CITY 13, MO 
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work and have now developed 69 new be used in this country. Selections knows for sure whether the resistance 
combinations by this procedure from some of his material, developed can be successfully transferred to 

The possibilities of other kinds of and crossbred further at the experi bread wheat 
stics ir he " crosses to get plants of economic ment stations in Washington, Mon Colchicine, called a wonder drug 
wind to be er con worth was explored also. Breeders in tana, California, Oklahoma, Kansas when first discovered, inhibits one 
iated in the offspring Russia, Canada, and the US. started and Nebraska, appear to have very step in plant ceil growth and multiph 


in 


ri 
; 


he discovery tha’ trying to cross-breed the perennial high levels of resistance to several cation. Applied when the cells are 
ictures, now < wheatgrasses with common wheat races of stem rust, including 15B, and reproducing themselves, it causes the 
observed in tl micro- Several objectives were in mind in- to certain races of leaf rust. Much duplicated set of chromosomes to re 

f 1 living cluding (1) a perennial wheat, (2) a more work will be required to get main within the cell instead of being 

f the ry potent forage plant with larger seeds, (3) enough of the desired characters com separated to form two new cells, This 

f heredity, « ed genes greater winterhardiness in winter bined to make a commercial wheat results in a doubling of the chromo- 
arned that cor has 20 wheat, (4) disease and insect resis- but new germplasm is here. New some number per cell, Other sub- 
nes, durum wheats have 28 tance from the wheatgrasses, and (5) germplasm in this case was made stances can be used for this purpose 
id wheats 42, whereas special adaptation features available before the need for it be also. With come chromosomes to 
14. It was further seen Crosses made in 1935 by W. J came urgent. It is now 17 years since work, will the plants be more efficient 
re present in even num- Sando of the USDA were the first to these crosses were started. No one or more productive? Many tests have 
y aS pairs, one of the 
mtributed by each of the 
lved. These and other 
helped explain a number 





enigmas of inheritance 
elationships. Multiples of 


characterized many 
f 


r example, wheats fall into 


Seven pairs (einkorn) 


ay at deen How to make your good food better 


seven 


Plant Mules 


as found that crossing a vari- 

h 21 pairs of chromosomes with 

ng 14 resulted in a plant 

because 14 chromo- 

found mates and seven did not 
Breeders overcame this partial steri- 


lit selecting for ferti After 
extensive breeding work I rust re- 
Hope, H44, Thatcher, Mida, 

became avalabie com- 

imeties The new Ponca 

at released in Kansas and 

gets some of its Hessian 

af rust resistance from 

which, in turn, originated 


common wheat cross in 


Lighthouses 
of theories about the orig- 
t and other plants arose 
discovery of chromosomes 
seven in some of the com- 
relatives. It was learned 
asS or joint rass, a com- 
weed found in the South- 
ad 14 pairs of chromosomes 
seven were simular to seven 
t on wheat he other seven 
of different origin. Natural hy- 
ds occur but are entirely sterile 
I S. McFadder ind | R 
to thinking. Maybe, they rea- 
could find the wild forms 


contributed the three build. One word states the case—enrichment. tionists, dietitians—support enrichment, 


CKS seven chromosomes , 
So they crossed a goat grass W ith this simple process, which restores Your retail customers look for the word 
vith an emmer wh¢ os — essential vitamin and mineral values “enriched” on your packages. Those of 

esult was a plant with 21 chro- 

mes, totally sterile, except with which are lost unavoidably in milling, you who pioneered the nutritional im- 
treatment. The seed was you make your patent flour... your good provement of your products by enrich- 
ated and the crown packed 
otton soaked with a weak solu- 
colchicine and grown to ma- proud of your accomplishment. You knou 
A miracle happened! The 
hat once had only one set of 
ass chromosomes now had two 
sets; similarly the 14 wheat chromo- 
somes had become doubled and now 


a oon eee eae keeping faith wih nutue ROCHE 


and seed could be produced 
al methods. This turned out 
like common spelt wheat ex- 
the awns which it bore. This 
r case a synthe 00 a . enpvennse. 
of its wild relatives. Sears 
Fadden went on with their = 


MILL COGS 


We make ALL kinds. Specialize in “Ready Dressed" 
cogs which are READY TO RUN the moment 
driven and keyed Write for arcular “DW 
and instruction sheets free 


The N. P. Bowsher Co., South Bend, Ind. 


white bread and rolls . . . better. ment, more than ten years ago, should be 


Qualified authorities physic ians, nutri- how to make your good food better. 


VITAMING FOR ENRICHMENT 


les ROCHE INC. - 
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been made on tt Certain ’ ‘ typ newhat iwreement ysi gic he resultir 
{wo species are crossed im rye j i I oil lar j t resulting 
Wheat for example, to overcome ste vhea et j i at sv t r r ¢ ¢ tar ; : . 
ility with colchicine ea remarkable wheat cm peri “ + BF er ! tray 1 NG COM GWE A C4 
accomplishment for fror such r jality nd } " N i! 1VeS al mos the irt r rg ig r 
relatively true breeding new species is j elweve that mor Oo «t ne nla cer ' , 
formed having 56 chromosore 
rye 2 wheat 
Wheat t 
ver the winte 
the period 1944 
neither as hardy 
tlw berst) orm wil ! “treat 
rietie Hread 1 om these are 
ties had only f lity A. Munt 
f . Seed Assi 


its with rye 


youd MU OMS 


A Readership Survey 
Significant to every Advertiser 


because... 


Reader's opinions are proof of 
responsive readership. The re- 
sults of this survey demon- it makes good sense to sit down 
strate reader preference. It an- and study out all the economic 
swers this important question advantages of cleaning, classifying, 
for every advertiser—what the and up-grading grain products with 
reader takes out of his maga- 
zine 


Sutton Specific Gravity Separators 
and Air-Float Stoners. Upon re- 
juest, you will immediately receive 
a list of 58 different grain and cereal! 
It places a price tag on edi products, each representing a dis 
torial performance and editorial tinct separating problem solved by 
leadership confirming the fact effecting a difference in specifi 
that the real price a reader gravity through air-flotation.” 
pays is the amount of time he Chances are SS & S Process will an 
puts in reading his magazine swer your separating problem, too 
ADDRESS DEPT. J 


More than nine out of every SUTTON, STEELE & STEELE, INC. 
ten mill superintendents, op- 1031 SOUTH HASKELL © DALLAS, TEXAS 
erative millers, cereal chemists 

and other production personnel SLES am SEBWICE 

responding to this survey are routes 

constant readers of Milling 

Production. The results of this 

unbiased reader survey prove 

its superiority 


Fully detailed findings of this reader 
survey are available to advertisers and 
their advertising agencies. Your re 
quest for a copy of this report will 


receive immediate reply PAPER SACKS 
FOR MILLERS 


THE MILLER goa CO. MILLING PRODUCTION | TCMRaNNATLO n 


Flour, Feed, Grain we Baking "ANALYSES 


aie . . : : SoS MAL PEE DU WHEAT! 
Prin Ne wN Mitter © Ferns : 118 South Sixth St.. Minneapolis 2. Minn. att asta basis el 
Tie Awe ‘N Ken © Mitutine Pros < BRANCH oFFices: New York hicag Kansas Cit Tor oOo f ABORATORY SERVICE 
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stated recently that the 
technic of artificial evolution of spe- 
cies through cumulative hybridization 
would have been wholly visionary a 
few years ago and said, “I should 
hesitate to mention it as a practical 
possibility even now except for the 
fact that the better part of the job 
procedure has al 


Missouri 


of developing the 
ready been done 


Legacies 
While the new synthetic species and 
doubled forms have not come into 
commercial usage as such, they have 
tech- 


routine 


become a part of the 
nic for bridging sterility gaps be- 


tween species. As our searcl for 


germplasm is extended, it becomes in- 


creasingly important to exploit the 


superior characters from the wild 
relatives of our cultivated crops. The 
line sthat divides plenty from want 
security trom uncertal rr even 
the ridiculous from the ! s a fine 
line it best and certa 1 readily 
altered on A store of unused erm 
plasm is worth workir ft so that 
man's bread supply is key the side 


of safety instead of calan 





Planning and 


Administering 


a Safety Program 


EDITOR'S NOTE: The following 
paragraphs are a summary of a panel 
discussion at the last National Safe- 
ty Congress in Chicago. LeRoy J. 
Collins, safety director, Spencer Kel- 
logg & Sons, Buffalo, was discussion 
leader. Participants were Roger J. 
Bear, safety director, The Kroger 
Co., Cincinnati; Gregg Meyers, safety 
director, fire prevention and plant 
protection, Blatz Brewing Co., Mil- 
waukee; J. J. Prabulos, supervising 
safety engineer, National Distillers 
Products Corp., New York, and N. 
FE. Theil, director of safety, South- 
ern Dairies, Inc., Washington, D.C. 

v 
i safety program to be suc- 
careful 
nd complete planning on the 
of the safety department, ac- 

x to N. E. Thiel 

meetings 
in advance and the mate- 


ie topic to ht 


sful there must be 


safety must be 
discussed 
e in the hands of the indi- 
esponsible for each meeting, 
In this 
n are relieved of the task 
safety talks 
1 avoid the common excuses 
me for a meeting,” or, “No 
prepared 
material tor meeting 
factual mat il, from the 
nvolve nd whenever pos- 
ints in- 
to the 


wre it is to take place 


ring their ow! 


Ai y 
plant and 
with all 
ifety pro- 
in ad- 
will be 
work for 
yuld upset 
1 plans 
safety 
backing 
Prabulos 
1intain a 
lown the 
contests 
of follow- 
and haz- 
plant in- 


When the accident frequency goes 
up on some particular job, or at some 
particular time of day, the safety 
man must look to the accident re- 
ports to tell him what the trouble is 

When you find that a lot of the 
men having accidents are new em- 
ployees, then you must check the 
indoctrination system, to see if it is 
functioning properly. If a lot of acci- 
dents are happening at night, you 
must look at the supervisory per- 
sonnel to see if they are doing their 
job. An accident report must always 
contain detailed information as to the 
conditions under which an accident 
occurred 


Value of Statistics 

Roger J. Bear explained the valuc 
of statistics in maintaining an active 
and interested line organization. They 
have a need to know where they 
stand in their department, in their 
industry, and in industry as a whole 

The primary purpose of statistics, 
he explained, is in establishing a 
“par” of accidents for the particular 
plant or department, at which point 
you can begin to judge the effective- 
ness of your program 

In presenting statistics to the line 
organization, you must make them 
interesting, by making them real 
They must show an improvement, as 
this gives an incentive to the men 

When statistics are used to com- 
pare different industries, or different 
departments, it is very important 
that the basis on which they are 
compared is fair to both parties. The 
number and severity of 
which the several departments are 


hazards 


subjected to along with the num- 
ber of man-hours per department 
must be taken into consideration 

New Program 

A brief 
Gregg Meyers of the pro 
countered when he set up a safety 
program in a plant which had never 
had one. While he had the icking of 
top management, he at first found 
little enthusiasm in the line organ- 
ization 

The original inertia was overcome 
by selling the idea of safety to the 


account was 
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GOLDEN ANCHOR BOLTING CLOTH 


A silk bolting cloth unsurpassed as to durability, accu- 
racy of weave, sifting performance and all other pro- 


perties required of a reliable bolting cloth. 


DURASET 


The new synthetic fiber bolting cloth. Made of syn 
thetic fibers specially developed for the manufacture 
of bolting cloth. No plain weave but leno weave which 
ensures firm and non-shifting meshes. Main advanta 
ges: greater durability, more precise sifting combined 


with a larger sifting capacity, non-blinding 








UNITED SILK MILLS 
Krefeld Dhuenn B. Wermeiskirchen 
Western Germany British Zone 


Imported and Distributed by 
MECHANICAL FELT AND TEXTILES CO. 


50 WEST 18th STREET, WEEHAWKEN, W. J. 
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Keep ’em rolling 
profitably 


WITH ESSMUELLER ROLL 
GRINDING AND CORRUGATING 


You keep fed mill rolls operating at a profit with 
ESSMUELLER service. And you only pay .0030 to 
004 cents per sack of flour ground to do it 

That small cost covers: regrinding and corrugating 
break rolls every 250 days of full time operation; 
regrinding smooth rolls every 500 days 

You increase profits through greater capacity with 
less power, improved uniformity, lower ash and faster 
production. Your profit in yield alone more than pays 
the cost of this ESSMUELLER service 

To keep mill rolls operating at a profit use 
ESSMUELLER. 


7 ESSMUELLER Consang 


Manufacturers 


KANSAS CITY 1, MISSOURI 





FROM EXCESSIVE MOISTURE 
AND GRAIN SPOILAGE... 


When excessive moisture enters y elevate grair 
sen gel followe quickly te ‘ mot 
ompt protective 


lower temperature change, and 

Specify Western Waterproofing ( for 

Concrete Restoration Mertar Joint Replacement 
Pressure Applicaton ef Gunes © Pvytting Joints in Movement 
For folder “Maintenance and Res [ te 
Storage Tanks write 


BOVE) 
ywunirroanengs co. 


1223 SYNDICATE TRUST BLDG 


A Missowi Corporation 


ST. Lous 1, MO 
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minds of top management. He 
gested that through reports and 
ords-of-progre top management 
nterest could be maintained. Further 
they could induced to take part 
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awarding safety plaques and 
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Estimating the Cost 


The problem of what basis to use 
when drawing up a safety progress 
report was raised The point was 
brought out that it was difficult to 
estimate the cost of severe accidents, 
especially if they went through the 
courts, and that while the frequency 

accidents tended to go down, the 
cost of medical and other expenses 
per individual accident had gener- 
illy increased tremendously 

Neil A. Madigar 

yw General Mills’ eastern divi 

on was asked to outline the safety 
program they maintained in thei: 
Buffalo, N.Y., plants. Among other 
things, he mentioned that they served 


Director of Safe- 


violators of safety rules with a “safe- 
ty summons,’ which required them to 
ippear before their foreman and ex- 
plain the causes for the infraction 
Anyone in the plant could issue one 
through the safety department, and 
everyone from op management 
lown, could receive one 

The question was raised as to 
whether this practice was not taking 
away a part of the foreman’s job 
Mr. Madigan felt that it was not 
since the man’s own foreman would 
handle any corrective measures in- 
volved. The summons is only a warn- 
ing, and does not carry any penalty 
except that the recipient of two sum 
mons in any three-month period is 
exempted from the quarterly “safety 
lividend” of the company, usually a 


10-Ib. sack of flour r something 


July 8, 1952 





Preventive Maintenance 
Applied to Scales 





Scales, like all other pieces of me- 
chanical devices, require mainte- 
nance. Here again the amount of 
maintenance depends upon the com- 
plexity and the accuracy required. 

Weighing devices today occupy a 
rather unique positicn in industry 
Few other devices are as universally 
used or as universally necessary 
throughout every industry as are 
scales in some shape or form. 

Actually, scales are a border line 
case between an instrument and a 
production tool. They are used in in- 
dustry not only to determine mone- 
tary values of products, but also as 
a fast, accurate means of quality con- 
trol in the mixing and processing of 
a product. 

This latter usage in many cases is 
of as great importance to the pro- 
ducer as the actual portioning out for 
sale 

Even though scales do play a vital 
role, most users, while they may be 
conscious of maintaining their other 
equipment, seem to overlook the im- 
portance of proper maintenance for 
their weighing devices. Yet in most 
cases all that is needed in the way 
of preventive maintenance is that it 
be kept clean and free. 

Once a scale unit is installed cor- 
rectly, with rigid supports and so 
placed that it receives the commod- 
ity without excessive abuse, it will 
operate properly for many months 
with only frequent dusting and in- 
spection of the dashpot, if one is 
used 

As for overhauling or replacement 
of parts on a scale, this work should 
be done by personnel familiar with 
weighing devices and who have had 
instruction in the art. 

Companies which use a_ great 
many scales have found it advan- 
tageous to set up a scale department 
that has complete charge of the in- 
stallation and maintenance of all of 
their weighing equipment. Some com- 
panies have found it useful to retain 
records of each scale, with informa- 
tion as to purchase date, specifica- 

ons, the date of the last overhaul 

i the parts that were replaced 
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495 Como Avenue 





Machinery Erection and Millwright Maintenance 


Workmen” 


GENERAL SERVICE INC., St. Paul 4, Minn. 


HUmboldt 1105 





Me [Gulhweslorn 
Labvralouer 


KANSAS CITY, MO. 


GRAIN- FLOUR-FEED 





SUPERIOR CARBIDE TOOLS 
For All Roll Corrugating 
Economical Increased Outpu* 


CORRALLOY TOOL CO. 


Minneapolis 7, Minn. 











CLEANER SEPARATIONS 


@ High Speed 
@ True Circular Motion 
@ Cleaners Used on Wires 
@ Heavy Construction 





NOR-VELL 


GYRATORY SCREEN for 


LARGER CAPACITY 


@ For Centinuecus Operation 


Write for Further Details, Ne Obligation. 


NOR-VELL, Inc. 


FORT SCOTT, KANSAS 
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For Fragment and Insect Control... 


Check the Danger Spots: Make Sure Your Product Quality 
is Safeguarded thru Every Stage of Processing and Storage 


HERE IS 


“con Soe Millwide Protection 





i above chart is a practical guide to the mainte- offered by “ENTOLETER” Centrifugal Machines. The 
nance of high quality standards in milled products. combination that has proved best for continuous 
Protecting flour from the development of even the control of infestation and insect fragments is the 
smallest amount of insect life is a constant and con- “ENTOLETER” Scourer-Aspirator, designed for 
tinuous requirement. Due to this fact, more and more modern grain cleaning, and the “ENTOLETER” Insect 
millers are adopting “ENTOLETER” Continuous In- Destroyer, to protect flour streams, blending streams 


sect Control for over-all, millwide protection. To pro- and the finished product before packaging. 
tect your products and to assure the 


high quality standards expected by 


your discriminating customers, there is 
no substitute for the continuous control 
ENTOLETER DIVISION 


en TRIE UGAL MACHINES | MACHINES 
The Safety Car Heating and Lighting Co., Inc. 
1189 Dixwell Avenue, New Haven 4, Conn. 








CONTINUOUS INSECT CONTROL SYSTEM 
Foreign Distributors: Henry Simon, Ltd., Stockport, England 
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WORKING WITH 
“” CARTER PRECISION GRADERS 


Because of its remarkable accuracy, the Carter Disc Separator is 
the world-standard machine for length separation and grading. A 
companion machine, the Carter Precision Grader, recently has 
been designed ...and is proving outstanding for thickness or 
diameter separation. By combining the applications of these two 
types of machines you now can make complete separations that 
previously were impossible. 

Ask us to tell you about successful applications where Carter 
Precision Graders have been teamed with Carter Disc Separators 
and other Hart-Carter machines. 


Call on Hart-Carter engineers to help you plan a balanced cleaning 
and grading system ... and send your grain samples to the Hart- 
Carter laboratory for free testing. 


No. 532 


HART-CARTER COMPANY 





